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MATED TO BE 27, 300 YARD3, BASED ON EPA' S LATEST STUDI ES AT THE SITE. AN ESTI MATED 6040 YARD, COF CEMENTI TI QUS
MATERI AL WOULD BE ADDED TO THE SO LS TO REMOVE FREE WATER PRI OR TO TRANSPORT OFF-SITE. SWELLING CF SO LS
RESULTI NG FROM EXCAVATI ON WAS ESTI VATED TO CONTRI BUTE 4095 YARD3 OF ADDI TI ONAL VOLUME TO THE MATERI ALS
REMOVED FROM THE SI TE, FCR A TOTAL OF APPROXI MATELY 37, 000 YARDS.

AN ESTI MATED 20, 200 YARD3 OF EXCAVATED SO LS W THOUT S| GNI FI CANT ORGANI CS CONTENT WOULD BE STOCKPI LED TO
PROVI DE BACKFI LL MATERI AL AND TO STABI LI ZE SLOPES W THI N THE EXCAVATI ON AREA.

THE EPA ROD STI PULATED THAT SO LS EXCAVATED FROM TH S AREA MUST BE DI SPOSED | N FULL ACCORDANCE W TH RCRA
REGULATI ONS, | NCLUDI NG THE REQUI REMENT THAT THEY BE SENT TO A SUBTI TLE C LANDFI LL FOR DI SPOSAL. A  SUBTI TLE
C LANDFILL I'S ONE WTH A DOUBLE LI NER AND A DOUBLE LEACHATE COLLECTI ON SYSTEM

A. EFFECTI VENESS
1. PROTECTI VENESS

REMOVAL OF CONTAM NATED MATERIALS |'S A H GHLY EFFECTI VE, PERVANENT (USEFUL LI FE) SOLUTI ON TO PREVENTI ON OF 1)
HAZARDOUS SUBSTANCES' M GRATI ON OFF- SI TE AND | NTO GROUND WATER, AND 2) DI RECT CONTACT EXPOSURE W TH

CONTAM NATED SO LS. IT IS HGHLY RELI ABLE AND HAS BEEN SUCCESSFULLY DEMONSTRATED AT PREVI QUS SI TES AND

REQUI RES LI TTLE OR NO CPERATI ON AND NMAI NTENANCE.

AR EM SSI ON CONTRCLS AND SURFACE WATER RUN- CFF CONTRCOLS WOULD HAVE TO BE | MPLEVMENTED DURI NG THE DESI GN PHASE
TO M N MZE ANY CRGANI C VAPCR RELEASES. HOWEVER, A TEMPCRARY EVACUATI ON PLAN FOR LOCAL RESIDENTS IN THE
EVENT OF A RELEASE AND OTHER SAFETY MEASURES COULD ADEQUATELY ADDRESS THESE CONCERNS.

THE CONTI NUED OPERATI ON OF THE LEACHATE ( SEEP/ SPRING COLLECTI ON SYSTEM WOULD PROVI DE LONG TERM MANAGEMENT
AND CONTROL OF CONTAM NANT FLOW FROM ANY SHALLOW AQUI FER SYSTEM

2. COVPLI ANCE W TH ARARS

TH S ALTERNATI VE WOULD HAVE TO SATI SFY THE ARARS | N ACCORDANCE W TH RCRA CLOSURE AND PCST- CLOSURE
REQUI REMENTS CONTAI NED I N (40 CFR 264). OTHER ARARS THAT MAY APPLY TO THE REMEDI ATION OF THE SO LS THE
FORMER LAGOON AREA VI A EXCAVATI ON AND DI SPCSAL ARE THE NATI ONAL AMBI ENT Al R QUALI TY GUI DELI NES.

3. REDUCTION IN MOBILITY, TOXIATY OR VOLUME

EXCAVATI ON AND CFF- SI TE DI SPOSAL CF CONTAM NATED SO LS, FILL MATERI AL, AND WASTES TO A PERM TTED RCRA

LANDFI LL WOULD ELI M NATE THE CONTI NUED GENERATI ON AND OFF- SI TE M GRATI ON OF LEACHATE FROM THE FORMER LAGOON
LOCATI ONS AND THE CONTI NUED CONTAM NATI ON CF THE GROUND WATER ZONES. DURI NG EXCAVATI ON OF THE SO LS, MOBILITY
OF SO L CONTAM NANTS MAY BE | NCREASED FROM VOLATI LI ZATI ON.  VOLATI LI ZATI ON CONTRCLS WOULD HAVE TO BE

| MPLEMENTED DURI NG EXCAVATI ON TO CONTRCL TH' S POTENTI AL PROBLEM  THE RESULT OF EXCAVATI ON AND COFF- SI TE

DI SPOSAL WOULD BE THE TRANSFERRAL OF THE CONTAM NANT MASS TO ANOTHER LAND DI SPCSAL FACI LI TY W THOUT FURTHER
REDUCTI ON IN TOXI G TY AND MOBI LI TY.

4. RELIABILITY
EXCAVATI ON AND OFF-SI TE DI SPCSAL | S H GHLY RELI ABLE | N REMOVI NG CONTAM NATED SO LS. M NI MAL OPERATI ONS AND
MAI NTENANCE REQUI REMENTS WOULD BE ENVI SI ONED FOLLOW NG COVPLETI ON OF SO L REMOVAL, ASSUM NG PROVI SI ONS FOR
CONTROLLING SITE SO L ERCSI ON AND RUN-OFF WERE MADE. AS WTH SOVE SO L EXCAVATI ONS DOAN THE BEDROCK, UNLESS
PRECAUTI ONARY MEASURES ARE | MPLEMENTED, THE POTENTI AL MAY EXI ST FOR RECONTAM NATI ON OF THE BACKFI LLED SO LS
FROM ORGANI C VAPORS DI FFUSI NG UPWARD FROM THE CONTAM NATED BEDROCK.
LEACHATE ( SEEP/ SPRI NG CCLLECTI ON AND TREATMENT HAS PROVEN TO BE EFFECTI VE | N REDUCI NG CONTAM NANTS | N WATER

B. | MPLEMENTABI LI TY

1. TECHN CAL FEASIBILITY

SHORT- TERM

EXCAVATI ON CF SO LS WOULD BE A TECHNI CALLY FEASI BLE ALTERNATI VE, EVEN THOUGH THE SI TE HAS LI M TED AREA FOR
MANEUVERI NG EQUI PMENT. CONVENTI ONAL EARTH MOVI NG EQUI PMENT WOULD BE ABLE TO OPERATE ON THE SI TE AND NEAR THE



QUARRY HI GH WALL PROVI DED THAT APPROPRI ATE SAFETY MEASURES WERE TAKEN. SUCH SAFETY PRECAUTI ONS WOULD | NCLUDE
| MPROVEMENT COF THE SI TE ACCESS RQOAD, | NSPECTI ON OF SLOPE STABI LI TIES, AND THE CONSTRUCTI ON OF STABLE SLOPES
WHERE NEEDED.

TH S ALTERNATI VE WOULD REQUI RE THE AVAI LABI LI TY OF SUFFI CI ENT DAI LY SUBTI TLE C LANDFI LL CAPACI TY TO ALLOW
DI SPCSAL TO KEEP PACE W TH EXCAVATI ON. AN APPRCPRI ATE SUBTI TLE C LANDFI LL IS ONE THE EPA HAS AUTHORI ZED TO
ACCEPT WASTES FROM SUPERFUND SI TES AND WHI CH HAS A DOUBLE LI NER AND DOUBLE LEACHATE COLLECTI ON SYSTEM AS
REQUI RED BY THE ROD. THE DAI LY CAPACI TY COF THE RECEI VI NG FACI LI TY MJUST BE | DENTI FI ED SI NCE THE TEMPCRARY
STOCKPI LI NG OF EXCAVATED SO LS WAI TI NG FOR AVAI LABLE LANDFI LL CAPACI TY COULD POTENTI ALLY POSE UNACCEPTABLE
RI SKS TO THE COVWUN TY AND ENVI RONMENT.

LONG TERM

THE EXCAVATI ON ALTERNATI VE WOULD NOT LIM T ANY FUTURE REMEDI AL ACTI ON SHOULD THE EXCAVATI ON ALTERNATI VE FAI L,
SUCH AS RE- EXCAVATI ON, ON-SI TE TREATMENT, | N-SITU TREATMENT, OR ANY GRCUND WATER REMEDI ATION.  ALSO, THI' S
ALTERNATI VE WOULD NOT PREVENT ANY NECESSARY ON-SI TE OR OFF-SI TE GROUND WATER AND SO L MONI TORING  LONG TERM
MAI NTENANCE, CONSI STI NG PRI MARILY OF SO L MONI TORI NG FOR RECONTAM NATI ON, COULD BE PERFORVED.

OFFSI TE | NCI NERATI ON ALTERNATI VE

OFFSI TE | NCI NERATI ON COF THE EXCAVATED MATERI ALS WAS | NVESTI GATED | N FORMULATI ON OF THE 1984 ROD, BUT DUE TO
THE LI M TED AVAI LABI LITY OF COMVERCI AL FACI LI TIES, THE TI ME REQU RED TO PROCESS THE MATERIALS (M NI MM
THREE YEARS - NO STAG NG OF WASTES AT | NCI NERATOR) AND THE LOWEST COST OBTAI NED ($21 M LLION, JUST FOR

I NCI NERATI ON), | T WAS DECI DED THAT THE LANDFI LL ALTERNATI VE WAS MORE FEASI BLE AND COST  EFFECTI VE.

A RECENT COST ESTI MATE DEVELOPED IN REGON I11"S BRU N LAGOON ROD ( SEPTEMBER 26, 1986) CALCULATED, USI NG 1986
DOLLARS, THAT COFFSI TE | NCI NERATI ON FOR APPROXI MATELY 17,000 CUBI C YARDS OF CONTAM NATED MATERI AL WOULD COST
I'N THE RANGE OF $100 TO $202 M LLION. BECAUSE OF THESE H GH PRQIECT COSTS AND THE ESTI MATED LONG TI MEFRAME
FOR | MPLEMENTATI ON, THI S ALTERNATI VE WAS NOT SELECTED FOR FURTHER EVALUATI ON.

I NNOVATI VE TECHNOLOGY REMEDI AL ACTI ON ALTERNATI VE
ALTERNATI VE 6 - VACUUM EXTRACTI ON OF CONTAM NATED SO LS

THE VACUUM EXTRACTI ON PROCESS |'S AN | N-SI TU TREATMENT PROCESS USED TO CLEAN SO LS THAT CONTAI N VOLATI LE
COMPOUNDS. THE PROCESS UTI LI ZES EXTRACTI ON WELLS TO | NDUCE A VACUUM ON SUBSO LS THAT ARE ABOVE THE WATER
TABLE. SUBSURFACE VACUUM PRCPOGATES LATERALLY, CAUSI NG I N-SI TU VOLATI LI ZATI ON OF COMPQUNDS ADSORBED TO
SA LS. VOLATI LI ZED COVMPOUNDS AND SUBSURFACE Al R M GRATE RAPI DLY TO EXTRACTI ON PO NTS AND ARE THEN PASSED
THROUGH AND COLLECTED ON ACTI VATED CARBON SUBSTRATE. FI GURE 2 SHOAS A CONCEPTUAL DESI GN FOR THE VACUUM
EXTRACTI ON PRCCESS.

A. EFFECTI VENESS
1. PROTECTI VENESS

TH S ALTERNATI VE | S DESI GNED TO REDUCE THE LEVEL OF CONTAM NANTS | N THE FORMER LAGOON AREAS AND TO REDUCE THE
POTENTI AL RI SKS TO PUBLI C HEALTH, SI TE WORKERS AND THE ENVI RONMENT. THE ALTERNATI VE WOULD COMBI NE THE
LEACHATE ( SEEP/ SPRING WATER COLLECTI ON AND TREATMENT SYSTEM VACUUM EXTRACTI ON FOR SO L REMEDI ATI ON, AND
REMEDI ATI ON OF THE RESI DUAL, DENSE, NON- AQUEQUS, PHASE LI QUID (DNAPL) I N THE UNSATURATED BEDROCK BENEATH THE
FORMER LAGOON AREA REMEDI ATI ON OF THE SO LS AND UNSATURATED BEDROCK ELI M NATES THE NEED FOR A SO L CAP

MEETI NG RCRA PERFORVANCE STANDARDS. CONTRCL OF SURFACE | NFI LTRATI ON CR DNAPL VAPOR MOVEMENT BY A

CLAY/ BENTONI TE ANDY OR | MPERVEABLE LAYER WOULD NOT BE REQUI RED. THE SO L COVER WOULD BE | NSTALLED AT THE
CONCLUSI ON OF VACUUM EXTRACTI ON.

THE VACUUM SYSTEM WOULD EXTRACT ANY PERCHED GROUND WATER AND VOLATI LE COVPOUNDS FROM THE SO L CCLUWMN AND
RES|I DUAL DNAPL FROM THE UNSATURATED ZONE BENEATH THE FORMER LAGOONS. THE VACUUM EXTRACTED WATER WOULD BE
TREATED BY THE ON-SI TE LEACHATE ( SEEP/ SPRI NG WATER TREATMENT SYSTEM

2. COWVPLI ANCE W TH ARARS
THE EPA FEASI BI LI TY STUDY AND SUBSEQUENT RECORD CF DECI SI ON DETERM NED THAT BECAUSE I T WAS TECHNI CALLY

I NFEASI BLE TO CAP THE SI TE DUE TO THE H GH QUARRY WALL AND THE GROUND WATER WAS NOT MONI TORABLE, IN
ACCORDANCE W TH THE PERFORVANCE STANDARDS FOR RCRA LANDFI LL CLOSURE, AS ESTABLI SHED IN (40 CFR PART 264),



CONTAM NATED SO LS EXCEEDI NG BACKGROUND LEVELS NEEDED TO BE REMEDI ATED DOM TO BACKGROUND LEVELS OR EXCAVATED
AND DI SPCSED OFF-SITE. | N MARCH 19, 1987, EPA PROPCSED AN AMENDMENT TO TH S CLOSURE REQUI REMENT (52 FED.

REG P.8712 ET. SEQ ) WH CH WOULD ALLOW CONTAM NANTS TO REMAIN ON-SITE | F I T CAN BE SHOM THAT ANY WASTES AND
WASTE RESI DUES REMAI NING ON SITE WLL NOT POSE A THREAT TO HUVAN HEALTH AND THE ENVI RONMENT THROUGH ANY
POTENTI AL EXPCSURE PATHWAY. THESE POTENTI A PATHWAYS ' | NCLUDE EXPCSURE TO THE WASTE CONSTI TUENTS THROUGH

DI RECT CONTACT, CGROUND WATER, SURFACE WATER, AND ATMOSPHERI C RQUTES. TH S PROPCSED RULE NAKI NG WOULD SERVE
AS THE RCRA. ARAR VWH CH VACUUM EXTRACTI ON WOULD HAVE TO MEET. UNDER TH S PROPCSED RULE, SAFE SO L CRITERI A
WOULD NEED TO BE DEVELOPED FOR VACUUM EXTRACTI ON TO ATTAIN, FOR TH S ALTERNATI VE TO BE I N COVPLI ANCE AND
ACCEPTABLE TO EPA.

OTHER PGCSSI BLE ARARS THAT MAY APPLY TO A VACUUM EXTRACTI ON OPERATI ON AND THE WATER TREATMENT WOULD BE THE
AMVBI ENT Al R QUALI TY GUI DELI NES ESTABLI SHED UNDER THE PENNSYLVANI A | NTERI M OPERATI NG GUI DANCE FCR Al R TOXI CS
SUBSTANCES. BOTH OPERATI ONS WOULD SATI SFY THESE PCSSI BLE ARARS. | NTERI M STATUS RCRA STANDARDS OF CLOSURE,
POST CLOSURE CARE, AND MONI TORI NG MAY ALSO APPLY TO THE ALTERNATI VE.

3. REDUCTION IN MOBILITY, TOXIC TY AND VOLUME

VACUUM EXTRACTI ON IS EXPECTED TO SI GNI FI CANTLY REDUCE THE VOLUME OF CONTAM NANTS IN THE SO L. HOWEVER, SI NCE
TH S TECHNOLOGY HAS NOT BEEN READI LY APPLI ED TO OTHER SIM LAR SI TES I T CAN ONLY BE ESTI MATED THROUGH PILOT
SCALE TESTS AND MODELI NG THAT THI S TECHNCLOGY W LL ATTAIN THE LEVELS DETERM NED BY THE AGENCY TO BE

PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT.

3. RELIABILITY

RECENT STUDI ES HAVE SHOAN THAT VACUUM EXTRACTI ON HAS A RECORD OF SUCCESS | N ACH EVI NG VERY SI GNI FI CANT VOC
RECOVERI ES FROM SO LS, AND SOVE DOCUMENTATI ON | NDI CATE THAT VACUUM EXTRACTI ON CAN REMOVE VOCS FROM 90
PERCENT TO 99 PERCENT (USATHANA 1985; MALOT AND WOCD 1985; MALOT 1984; PAYNE ET AL. 1986; AGRELOT ET AL.
1984; AND WESTON 1986) .

THE RESULTS OF THE VACUUM EXTRACTI ON PI LOT TEST AT THE TYSON SI TE | N MAY 1987 | NDI CATED THAT S| GNI FI CANT
REDUCTI ONS I N THE MOBI LI TY AND VOLUME OF VOCS | N THE CONTAM NATED SO LS AND UNSATURATED BEDROCK ARE

ACHI EVABLE. ADDI TI ONALLY, | T WAS FOUND THAT VACUUM EXTRACTI ON ALSO REMOVED SI GNI FI CANT AMOUNTS OF

SEM - VOLATI LE COVPCUNDS | NCLUDI NG ONE OF THE PREDOM NANT SI TE SPECI FI C COVPOUNDS 1, 2, 3- TRI CHLOROPROPANE.

FOUR VACUUM EXTRACTI ON VEELLS | NSTALLED TO THE TOP OF BEDROCK ACH EVED RECOVERY RATES OF APPROXI MATELY 80
LOS/ DAY OF TOTAL VOCS AND A RADI US OF | NFLUENCE COF 40 FEET; A SI NGLE VACUUM EXTRACTI ON WELL | NSTALLED IN
UNSATURATED BEDROCK RECOVERED 16 LBS/ DAY OF TOTAL VOCS AND EXH Bl TED A SI GNI FI CANT RADI US OF | NFLUENCE.
PERVANENT REDUCTION I N TOXI CI TY WOULD OCCUR DURI NG FUME | NCI NERATI ON OF THE OFF- GASES FROM THE VACUUM
EXTRACTI ON SYSTEM

B. | MPLEMENTABI LI TY
1. TECHN CAL FEASI BI LI TY

TO DATE, NUMERQUS PI LOT AND FULL- SCALE VACUUM EXTRACTI ON SYSTEMS HAVE BEEN CONSTRUCTED AT SI TES CONSI STI NG OF
A VAR ETY OF SO L TYPES RANG NG FROM FI NE, SANDY SO LS TO SANDY LOAM SO L TO CLAYEY SILT AND SILTY CLAY

SA LS. THE DEPTH TO GROUND WATER I N THESE PRQIECTS VARI ED. AT ONE SI TE, VACUUM EXTRACTI ON WAS SUCCESSFULLY
OPERATED | N FRACTURED LI MESTONE

THE | NSTALLATI ON AND OPERATI ON OF A VACUUM EXTRACTI ON SYSTEM WOULD NOT LIM T ADDI TI ONAL REMEDI ATI ON AT THE
TYSON S SITE.  THE VACUUM MANI FOLD, VACUUM BLOAERS, AND FUME | NCI NERATI ON EQUI PVENT OR CARBON TANKS COULD
BE REMOVED RELATI VELY EASI LY TO ALLOW FOR | MPLEMENTATI ON OF ANOTHER ON-SI TE OR | N-SI TU TREATMENT, | F

REQUI RED.

THE ACTUAL VACUUM EXTRACTI ON APPARATUS WOULD REQUI RE VERY LI TTLE MAI NTENANCE. SUFFI CI ENT SO L TESTI NG WOULD
BE REQUI RED TO VERI FY THE ACH EVEMENT OF ACCEPTABLE RESI DUAL CONTAM NANT LEVELS IN THE SO L. GROUND WATER
MONI TORI NG WOULD BE REQUI RED AFTER COVPLETI ON OF THE VACUUM EXTRACTI ON.

THE TI ME REQUI RED FOR FULL- SCALE VACUUM NG TO ACHI EVE THE DESI RED SO L REMEDI ATI ON FOR PRQJIECTS DOCUMENTED | N
THE LI TERATURE RANCES FROM BETWEEN S| X VEEKS TO MORE THAN ONE YEAR AT THE TWN G TY ARW AMMUNI TI ON PLANT
(TCAPP) SITE, OVER 60,000 LB. OF TETRACHLORCETHENE HAVE ALREADY BEEN RECOVERED BY VACUUM EXTRACTI ON AFTER
ONLY ONE YEAR COF OPERATI ON, AND THE OPERATION WLL BE CONTI NUED FOR SOVE Tl ME ( TCAAP OPERATI ONS MANCGER 1986) .
UNDER CONTI NUCUS OPERATI ON, ALLOW NG FOR START- UP, WEATHER, AND WATER TABLE CONDI TI ONS, THE RESPONSI BLE



PARTI ES HAVE ESTI MATED FROM THEI R DATA THAT | T WOULD TAKE TWD YEARS OF CPERATI ON FOR ACCEPTABLE REMEDI ATI ON
OF THE TYSON S FORMER LAGOON AREA SO LS.

#RA
RECOMVENDED ALTERNATI VE

SECTI ON 121 COF THE SUPERFUND AMENDMVENTS AND REAUTHORI ZATI ON ACT OF 1986 (SARA) AND THE CURRENT VERSI ON OF THE
NATI ONAL CONTI NGENCY PLAN (NCP) (50 FED. REG 47912, NOVEMBER 20, 1985) ESTABLI SHED A VARI ETY COF

REQUI REMENTS RELATI NG TO THE LEVEL OF CLEANUP FOR REMEDI AL ACTI ONS UNDER CERCLA.  APPLYI NG THE CURRENT
EVALUATI ON CRI TERI A ( EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST) THAT WAS PREVI QUSLY DESCRI BED FOR EACH CF

THE ALTERNATI VES, EPA IS RECOMVENDI NG THAT ALTERNATI VE 6 BE | MPLEMENTED AT THE TYSON S DUMP SITE. TH S

I NNOVATI VE TECHNOLOGY REMVEDI AL ACTI ON ALTERNATI VE MEETS THE GOALS OF SARA: PROTECTI ON OF HUVAN HEALTH AND THE
ENVI RONMVENT; ATTAI NVENT CF POSSI BLE ARARS THROUGH TREATMENT AND CONTAM NANT RECOVERY | N BOTH THE LAGOON AREA
SA LS AND | N THE UNSATURATED BEDROCK UNDERLYI NG THE FORVER LAGOON AREA; ACHI EVEMENT OF PERVANENT REDUCTI ON I N
WASTE VOLUME AND TOXICI TY ON-SITE;, AND CONTRCL COF POTENTI AL M GRATI ON OF CONTAM NANTS BY USE OF LEACHATE

( SEEP/ SPRING) CCOLLECTI ON AND TREATMENT SYSTEM A DI SADVANTAGE OF TH S ALTERNATI VE | S THAT TRACE LEVELS COF
METALS AND NONVOLATI LE ORGANI C COVPOUNDS, WH CH HAVE BEEN SHOM NOT TO PRESENT A RI SK TO HUVAN HEALTH AND THE
ENVI RONMVENT, MAY REMAIN ON-SITE. TH S ALTERNATI VE | S NOT THE LEAST EXPENSI VE OF ALL THE FEASI BLE

ALTERNATI VES CONSI DERED, BUT IS ONE OF THE MOST COST- EFFECTI VE OF THE ALTERNATI VES THAT ARE PROTECTI VE OF
HUVAN HEALTH. TABLE 1 SUMVARI ZES THE ASSOCI ATED COSTS FOR EACH ALTERNATI VE.

ALTERNATI VE 5 ( EXCAVATI ON AND OFF- SI TE DI SPOSAL OF CONTAM NATED SO LS) |'S DESI GNED TO PROVI DE A PERVANENT
SCLUTI ON TO THE RI SKS ASSOCI ATED WTH THE SITE. TH S ALTERNATI VE ALSO PROVI DES EASE OF | MPLEMENTATI ON AND
HAS A PROVEN PERFORVMANCE | N REMOVI NG CONTAM NATED SO L VOLUMES. SOME OF THE DI SADVANTAGES COF ALTERNATI VE 5
I NCLUDE; GREATER POTENTI AL RELEASE OF VOLATI LE ORGANI C VAPCRS TO THE COMMUNI TY; | NABILITY TO REMOVE

CONTAM NANT LEVELS IN THE BEDROCK UNDERLYI NG THE LAGOON SO LS; THE | NTENT OF SARA WH CH DI SCOURAGES
EXCAVATI ON AND TRANSFERENCE OF CONTAM NATI ON FROM ONE SOURCE TO ANOTHER, AND THE HI GH COST OF DI SPCSAL.

ALTERNATI VE 1 WAS NOT SELECTED BECAUSE | T WOULD NOT BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT.
ALTERNATI VES 2 AND 3 WERE NOT SELECTED BECAUSE THEY ARE TECHN CALLY | NFEASI BLE AND ALSO ARE NOT  PROTECTI VE
OF HUVAN HEALTH AND THE ENVI RONMVENT.

EPA' S RECOMVENDED | NNOVATI VE REMEDI AL ACTI ON ALTERNATI VE | MPLEMENTATI ON. THE FOLLOW NG | S AN EXPLANATI ON COF
EPA' S RECOMMENDED ALTERNATI VE THAT MAY BE | MPLEMENTED BY THE RESPONSI BLE PARTI ES (RPS), UNDER THE

SUPERVI SI ON OF EPA, UTI LI ZI NG THE PROPOSED | NNOVATI VE TECHNOLOGY REMEDI AL ACTI ON ALTERNATI VE NUMBER 6.

ADDI TI ONALLY, RPS NMAY ALSO | MPLEMENT GROUND WATER CORRECTI VE MEASURES.

#SRVB
SUMVARY OF REMEDI AL MEASURES AND SETTLEMENT FOR THE TYSON S SITE

1. RESPONSI BLE PARTIES (RPS) ARE TO CLEANUP LAGOON SO LS TO A 50 PART PER BILLION LEVEL FOR FOUR | NDI CATCR
ORGANI C COVPOUNDS AND ALSO TO CLEAN LAGOON SO LS OF OTHER ORGANICS TO LEVELS DETERM NED BY THE AGENCY TO BE
PROTECTI VE OF HUVAN HEALTH AND ENVI RONMENT. THE LAGOON CLEANUP LEVELS FOR THE LAGOON SO LS ARE LISTED IN
TABLE 2. THESE LEVELS HAVE BEEN DETERM NED | N ACCORDANCE W TH THE METHODOLOG ES AS SET FORTH I N APPENDI X
A

2. AT THE END CF THE TWELVE MONTHS OF VACUUM EXTRACTI ON THE RPS W LL DETERM NE THE EFFECTI VENESS CF THE
CLEANUP AND BY THE END OF A TWENTY-SI X MONTH PERI CD ATTAIN THE CLEANUP LEVELS SPECI FI ED BY EPA. | F TARGET
LEVELS ARE NOT ATTAI NED BY THE RPS WTHI N THE FI RST YEAR, THE RPS WLL ADDRESS SUPPLEMENTAL MEASURES TO

I MPROVE THE VACUUM EXTRACTI ON PROCESS. AT THE END OF A PERI OD NOT TO EXCEED TWD YEARS AND TWD MONTHS FROM
START OF VACUUM EXTRACTI ON, RPS MUST VERI FY ATTAI NVENT OF SPECI FI ED PROCESS LEVELS OR EPA NAY REQUI RE RPS TO
REMOVE SO LS FOR OFFSI TE TREATMENT OR DI SPCSAL, OR TO | MPLEMENT ANY OTHER RESPONSE ACTI ON.

3. RPS TO | MPLEMENT GROUND WATER REMEDI ATI ON AT RI VER LOCATI ONS PROPOSED IN THE RPS COVPREHENSI VE

FEASI BI LI TY STUDY AND TO ESTABLI SH COWPLI ANCE PO NTS AT THE R VER LOCATI ONS AS WELL AS TO ESTABLI SH

COWPLI ANCE PO NTS AT THE LAGOON BOUNDARI ES, FOR THE ATTAI NVENT OF CLEANUP STANDARDS FOR Sl TE RELATED
COVWPOUNDS. THE FI NAL REMEDY SELECTED FOR SUCH GROUND WATER REMEDI ATI ON W LL | MPLEMENT ALL APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS | N CONSULTATI ON W TH THE COVMMONVWEALTH OF PENNSYLVANI A AND SUCH
STANDARDS W LL BE I NCLUDED | N A ROD DEVELOPED SUBSEQUENT TO THE COWPLETI ON OF THE OFF-SI TE OPERABLE  UNI TS
REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY.

4. RPS ARE TO DEVELOP DESI GN WORK PLAN SUBJECT TO EPA APPROVAL PRI OR TO START OF ANY SI TE WORK



5. RPS ARE TO TAKE OVER FULL OPERATI ON AND NMAI NTENANCE OF LEACHATE COLLECTI ON SYSTEM AND STRI PPER AND
UPGRADE Al R STRI PPER TO DEAL W TH EXPECTED LEACHATE ( SEEP/ SPRING AND GROUND WATER FLOW

6. RPS ARE TO REMEDI ATE CONTAM NANTS | N THE TRI BUTARY FROM THE EXI STI NG STRI PPER EFFLUENT AREAS TO THE
SCHUYLKI LL RI VER

7. RPS ARE TO DEVELOP LONG TERM O&M WORK PLAN AND | MPLEMENT TH S PLAN FOR LAGOON AREA SUBJECT TO EPA
APPROVAL.

8. RPS ARE TO REI MBURSE EPA $2.3 M LLION AND STATE $141 THOUSAND WHI CH ARE PAST COSTS FCOR RESPONSE ACTI ONS AT
THE TYSON S SI TE.

#RES
ADDENDUM TO TYSON S RESPONSI VENESS SUMVARY
MARCH, 1988

I'N JANUARY, 1985 EPA ANNOUNCED EXCAVATI ON AS THE SELECTED CLEANUP ALTERNATIVE FOR THE TYSON S SITE. THE
SUPERFUND STATUTE EXPI RED | N SEPTEMBER, 1985 AND WAS REAUTHORI ZED | N OCTOBER, 1986. | N NOVEMBER, 1986

Cl BA- GEI GY CORPCRATI ON OF ARDSLEY, NEW YORK, A RESPONSI BLE PARTY AT THE SI TE, REQUESTED THAT EPA REVI EW A NEW
TECHNOLOGY KNOWN AS VACUUM SO L EXTRACTI ON AS THE SI TE CLEANUP ALTERNATI VE. FOLLOWN NG SEVERAL MEETI NGS

W TH EPA, DER AND THE UPPER MERI ON TOMSHI P LOCAL OFFI Cl ALS, Cl BA- CEI GY CONDUCTED A PI LOT PROGRAM AT THE
TYSON S SITE IN SPRING 1987. THEY ALSO INVI TED THE LOCAL MEDI A AND THE LOCAL OFFI G ALS TO TQUR THE SITE
AND OBSERVE THE PRQJECT. EPA MET REPEATEDLY W TH THE TOMSHI P CFFI CI ALS, EXPLAI NI NG EACH NEW DEVELOPMENT AS

I T OCCURRED. | N SEPTEMBER 1987 AFTER CLOSE REVI EW OF THE TECHNOLOGY EPA DECIDED TO RECOMMEND A RCD CHANGE,
TO | NCLUDE VACUUM EXTRACTI ON.

A DECI SI ON ON THE RECOMMVENDATI ON WAS MADE AFTER THE UPPER MERI ON TOMNSH P SUPERVI SCRS VOTED 3-2 | N FAVOR OF
THE NEW PROPCSED METHOD. BECAUSE OF THE ROD CHANGE, SEVERAL REQUI REMENTS HAD TO BE MET BEFORE THE  AGENCY
COULD OFFI G ALLY ORDER Cl BA-GEI GY TO BEG N THE WORK.  ON JANUARY 8, 1988, EPA ANNCUNCED THAT A PUBLI C MEETI NG
WOULD BE HELD ON JANUARY 26 TO DI SCUSS THE NEW PROPOSED ALTERNATI VE, AND THAT A 30 DAY COMMVENT PERI GD WAS I N
EFFECT UNTI L FEBRUARY 10. A QUARTER PAGE ADD WAS PUBLI SHED | N THE NORRI STOMN Tl MES HERALD LI STI NG ALL THE
CLEANUP ALTERNATI VES, ALONG W TH EPA' S RECOMMVENDATI ON FOR VACUUM SO L EXTRACTI ON.  DUE TO FREEZI NG ROAD
CONDI TI ONS, THE PUBLI C MEETI NG HAD TO BE RESCHEDULED FOR WEDNESDAY, FEBRUARY 3. [|IN ADDI TION, THE PUBLIC
COMMENT PERI OD WAS EXTENDED TO FEBRUARY 19. EPA MET | N THE AFTERNOON CF FEBRUARY 3, 1988 WTH

REPRESENTATI VES FROM Cl BA- GEI GY, TERRA-VAC, AND ERM A PREMEETI NG WTH EPA, DER AND TOMSHI P CFFI G ALS WAS
ALSO HELD JUST PRIOR TO THE PUBLI C MEETING A COURT REPORTER WAS PRESENT AT THE PUBLI C MEETI NG TO DOCUMENT
ALL COMMENTS RECEI VED AS PART OF THE CFFI G AL RECORD FOR THE SITE. A TRANSCRI PT OF THE MEETING | S AVAI LABLE
AT THE SI TE REPCSI TORY, AT THE WOLFSCHN MEMORI AL LI BRARY, TOAN CENTER ROAD, KING OF PRUSSI A, PA.

THE PUBLI C MEETI NG WAS OPENED BY NANCI SINCLAIR, WTH A DESCRI PTION OF THE RCD CHANGE AND THE REQUI REMENTS
UNDER THE NEW SUPERFUND BI LL, AS AMENDED BY SUPERFUND AMVENDMVENT AND REAUTHORI ZATI ON ACT (SARA) OF 1986. TIM
TRAVERS DI D A SI TE TECHNI CAL PRESENTATI ON, AND JI M MALOT COF TERRA-VAC DI D A SLI DE PRESENTATI ON ABQUT THE
VACUUM SO L EXTRACTI ON PROCESS. | NCLUDED | N THE PRESENTATI ON, WERE SLI DES OF THE ON-SI TE Pl LOT PROGRAM
AFTER THE PRESENTATI ONS WERE COWPLETE, THE MEETI NG WAS OPENED TO QUESTI ONS AND ANSWERS. EPA TOXI COLOGE ST DR
RI CHARD BRUNKER ATTENDED THE MEETI NG TO ANSWER HEALTH QUESTI ONS. THE FOLLONNG IS A SUMVARY CF THAT

PORTI ON OF THE MEETI NG

MOST RESI DENTS WERE | NTERESTED | N WVHAT AREAS OF THE SO L WOULD BE CLEANED UP | F VACUUM EXTRACTI ON | S USED.
EPA BASED I TS ANSWER ON THE EVALUATI ON CF THE RESULTS OF THE PILOT TEST, SUBM TTED BY Cl BA- CGEI GY | N JUNE,
1987. THE RESI DENTS WERE TOLD THAT THE SO L ZONE AND THE BEDROCK ZONE WOULD BE CLEANED UP, AND THAT A 20 TO
40 FOOT RADI US AROUND THE WELL WOULD BE CLEANED BY USI NG VACUUM EXTRACTI ON TO REMOVE THE CONTAM NATI ON FROM
THE SO L.

A RESI DENT STATED THAT HE BELI EVED VACUUM EXTRACTION IS A MJCH LESS EFFECTI VE ALTERNATI VE THAN EXCAVATI ON,
AND THAT THE DI SCUSSI ONS HAVE LASTED TOO LONG W TH NOTH NG ACTUALLY BEI NG CLEANED UP FOR THE PAST FOUR
YEARS. EPA EXPLAI NED THAT TH S NEW ALTERNATI VE WAS NOT AVAI LABLE WHEN THE FEASI BI LI TY STUDY WAS CONDUCTED,
AND THERE ARE REQUI REMENTS FOR PUBLI C PARTI Cl PATI ON THAT MJST BE MET BEFCRE A NEW RECORD OF DECISION | S
SIGNED. I N ADDI TI ON, EPA EXPLAI NED THAT THROUGH FURTHER | NVESTI GATI ON | T WAS DI SCOVERED THAT MOST COF THE
CONTAM NATI ON FROM THE LAGOON AREAS HAD M GRATED | NTO THE BEDROCK AND EXCAVATI ON WOULD NOT REMOVE ALL THE
RESI DENCE CONTAM NANTS FROM THE AREA UNDERLYI NG THE SI TE. SEVERAL RESI DENTS ASKED | F EXCAVATI ON FCLLONED BY
VACUUM EXTRACTI ON WOULD BE A BETTER WAY OF REMEDI ATI NG THE SITE. EPA ANSWERED THAT VACUUM EXTRACTI ON WOULD
BE A SAFER METHCD NOT ONLY FOR THE SURRCUNDI NG COMMUNITY, BUT ALSO FCR THE WORKERS ON SITE. WE ALSO

EXPLAI NED THAT UNDER THE NEW SUPERFUND LAW EPA IS LOOKI NG | NTO ON-SI TE TECHNOLOG ES  RATHER THAN TAKI NG



ENVI RONVENTAL CONTAM NATI ON FROM ONE SI TE TO ANOTHER. DR BRUNKER EXPLAI NED THE SCENARI OS THAT WERE TAKEN

I NTO ACCOUNT BEFORE EPA RECOMMENDED THE NEW ALTERNATI VE. HE EXPLAI NED THAT EPA PERFORMED A QUANTI TATI VE Rl SK
ASSESSMENT WH CH LOOKS | NTO HOW MJUCH SO L CH LDREN WOULD BE EXPOSED TO WHI LE PLAYI NG QUTSI DE, AND HOW MJUCH
EXPOSURE THERE WOULD BE TO ON-SI TE WORKERS.  HE ALSO TOLD THE RESI DENTS THAT THE SI TE WOULD BE CLEANED TO
LEVELS THAT ARE NOT HARMFUL. ANOTHER RESI DENT ASKED THAT H S STATEMENT BECOME PART OF THE OFFI Gl AL RECORD.
HE STATED THAT A TOTAL CLEAN UP SOLUTION IS H S PREFERENCE.

ONE RESI DENT ASKED WHAT HAPPENS TO THE SITE AFTER I T | S CLEANED UP. EPA REPLIED THAT THE SUPERFUND LAW DCES
NOT ADDRESS S| TE OANERSHI P, AND THAT OMERSH P OF THE PROPERTY WOULD REMAI N W TH GENERAL DEVI CES. A RESI DENT
STATED THAT THE TOMSH P WANTS TO BU LD A H GHWAY WH CH WOULD RUN THROUGH PART OF THE SI TE, AND SHE WANTED TO
KNOW | F THERE WOULD BE A THREAT TO WORKERS WHO WOULD HAVE TO EXCAVATE THE AREA | N THE FUTURE. EPA | NFCRVED
THE RESI DENT THAT WORKER EXPCSURE WAS ALSO CALCULATED DURI NG THE QUANTI TATI VE RI SK ASSESSMENT. WE CALCULATED
THAT THE LEVELS WVE WOULD CLEAN TO WOULD PROTECT THE AQUI FER AND THAT THOSE LEVELS WERE EXTREMELY

CONSERVATI VE. DR BRUNKER EXPLAI NED THAT | F WE CLEANED DOVWN TO LEVELS TO SATI SFY THE AQUI FER PROTECTI ON
CRTERFAIN THE SO L, |IT WOULD SATI SFY THE PROTECTI ON OF CH LDREN WHO PLAY I N THE AREA AND THE PROTECTI ON OF
WORKERS WHO WORK THERE 8 HOURS A DAY.

A TRANSCRI PT OF THE PUBLI C MEETI NG | S AVAI LABLE AT THE SI TE REPCSI TORY WH CH | S THE WOLFSOHN MEMCRI AL LI BRARY
ON TOMNN CENTER ROAD. SEVERAL RESI DENTS ASKED WHERE ALL OF THE DOCUMENTS AND MCDELS CAN BE REVI EVED. DURI NG
THE COMMVENT PERI OD WH CH LASTED FROM JANUARY 8 TO FEBRUARY 19, ONLY TWO WRI TTEN COMMENTS WERE RECEI VED. ONE
RESI DENT FULLY SUPPORTED THE VACUUM EXTRACTI ON PROCESS. THE OTHER LETTER WAS A GENERAL COMMENT, REQUESTI NG
THAT EPA EXPEDI TE THE TYSON S CLEANUP PRQOJECT.



#TAB
TABLE 2

CLEANUP LEVELS FOR LAGOON SO LS

COVPOUND CONCENTRATI ON I N M& KG
ANl LI NE 1.40 E +00
ANTHRACENE 1.24 E +04
BENZENE 0.05 E +00
BENzO C ACI D 6.95 E +04
Bl S (2- ETHYLHEXYL) PTHALATE 8.31 E +04
2- BUTANONE 3.68 E +01
CHLORCBENZENE 1.15 E +01
2- CHLORONAPHTHALENE 1.70 E +02
2- CHLORCPHENCL 3.80 E +00
CHRYSENE 6.00 E -02
CYCLOHEPTATRI ENE 2.10 E -01
CYCLOHEXANONE 2.62 E +02
DI - N- BUTYLPHTHALATE 8.94 E +02
Dl - OCTYL PHTHALATE 1.64 E +04
DI CHLOROBENZENES 6.00 E +01
2, 4- DI METHYLPHENCL 1.08 E +01
N, N- DI METHYL- 1, 3- PROPANEDI AM NE 6.50 E +00
DCODECANE 4.90 E +05
ETHYLBENZENE 5.99 E +02
1- ETHYL- 2- METHYLBENZENE 1.07 E +02
FLUORANTHENE 4.08 E +02
HEXADECANE 2.90 E +06
HEXADECANO C ACI D 1.97 E -01
METHYLENE CHLORI DE 5.84 E +00
2- METHYLNAPTHALENE 4.78 E +02
2- METYYL PHENOL/ 4- METHYL PHENCL 3.35 E +01
2- METHYL- 2- PENTANONE 1.87 E +01
N- NI TROSCDI PHENYLAM NE 4.80 E +00
NAPHTHAL ENE 3.03 E +02
NI TROBENZENE 3.00 E -01
1, 1- OXYBI S- ( 2- ETHOXYETHANE) 9.22 E +00
PHENANTHRENE 7.09 E +02
PHENCL 4.19 E +01
PYRENE 3.89 E +03
TETRACHLOROETHENE 0.05 E +00
TETRAVETHYLUREA 7.50 E +00
TOLUENE 5.88 E +02
1, 2, 4- TRI CHLORCBENZENE 4.79 E +02
1, 3, 5- TRI CHLORCBENZENE 4.79 E +02
TRI CHLORCETHENE 0.05 E +00
1, 2, 3- TRI CHLOROPROPANE 0.05 E +00
1, 2, 4- TRI METHYLBENZENE 1.23 E +03
TRI DECANE 5.40 E +04
UNDECANE 2.30 E +04
O XYLENE 6.28 E +01



